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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the image pck-up system which has a solid 

state camera. 

[0002] 

[Description of the Prior Art] In recent years, an MOS type solid state image pickup device is an element with whic 
there is an advantage of a low battery, a single power supply, and a low cost, and it attracts attention. 
[0003] Since the digital disposal circuit which processes the output signal of this solid state camera consists of MOS 
transistors, the solid state camera which has this MOS type solid state image pickup device becomes possible 
[ communalizing a manufacturing process ], and can be formed on the same substrate as the above-mentioned digita 
disposal circuit. As shown in drawing 15 , when a video camera 60 is taken for an example as an image pck-up 
system which has an MOS type solid state camera, for example, this video camera 60 The MOS type sensor 61 whic 
is an image pck-up element, and the automatic gain control circuit 62 (henceforth AGC circuit 62) which adjusts the 
level of a voltage signal, The clamping circuit 63 (henceforth a CLP circuit) which clamps a voltage signal, The AD 
translation circuit 64 which changes an analog signal into a digital signal, and the timing-control circuit 65 which 
generates a clock pulse and controls timing of the image pck-up system 60, The timing generator / signal generator 
circuit 66 (henceforth the TG/SG circuit 66) which generates the timing signal and drive control signal for carrying 
out drive control of the MOS type sensor 61 synchronizing with the above-mentioned clock pulse, The DSP circuit 
which processes the digital signal which is the output of an AD translation circuit, It has the encoding circuit 68 
which encodes the output of the DSP circuit 67, the output circuit 69 which outputs the encoded signal, and the DA 
translation circuit 70 which changes the output of an output circuit 69 into an analog signal. 
[0004] After level is adjusted by AGC circuit 62, the picture voltage signal by which photo electric translation was 
carried out by the MOS type sensor 61 is clamped by the CLP circuit 63, and is sent to the AD translation circuit 64 
And the above-mentioned picture voltage signal is changed into the digital image signal with which 1 sampled value 
consists of 8 bits by the AD translation circuit 64, and is sent to the DSP circuit 67. The DSP circuit 67 consists of f 
example, a color separation circuit, a clamping circuit, a gamma correction circuit, a white amendment circuit, a bla 
amendment circuit, 21 circuits, the color counterbalancing circuit, etc., and performs required signal processing to th 
supplied digital image signal. And the signal processed by the DSP circuit 67 is sent to the encoder circuit 68. In the 
encoder circuit 68, the sent picture signal is decoded and it changes into a luminance signal and a color-difference 
signal. Timing is controlled by the timing signal and drive control signal by which the MOS type sensor 61 is sent 
from the TG/SG circuit 66. Then, the decoded picture signal is supplied to the DA translation circuit 70 through an 
output circuit 69, is changed into an analog video signal, and is outputted outside. 
[0005] 

[Problem(s) to be Solved by the Invention] In an above-mentioned image pck-up system, only the image pck-up fiel 
of the MOS type sensor 61 has the function to change a picture lightwave signal into a signal charge, and, as for 
circuits other than this MOS type sensor 61, high integration and a speed property are thought as important. In order 
to aim at high integration and an improvement of a speed property, it is necessary to multilayer. 
[0006] Whether on the other hand in the image pck-up field of the MOS type sensor 61 treating light, distance is in 
agreement with the focal distance of the above-mentioned micro lens to the photo-electric-translation field which 
performs photo electric translation which the micro lens for generally condensing light in the upper part of an image 
pck-up system was formed, and was formed on the semiconductor substrate from this micro lens poses a problem. 
That is, even if multilayered for high integration and an improvement of a speed property of the surrounding digital 
disposal circuit of the MOS type sensor 61, the distance of the above-mentioned photo-electric-translation field from 
a micro lens must correspond with the focal distance of a micro lens mostly. Moreover, aluminum wiring which 



serves as a shading layer in a photo-electric-translation field serves as incidence prevention of the scattered reflectio 
according [ the direction near a semiconductor substrate ] to shading etc. 

[0007] In the image pck-up system containing the conventional MOS type solid state camera, in order to think an 
image pck-up property as important, the circumference circuit of an image pck-up field is not multilayered. For this 
reason, the problem that integration and improvement in the speed of a circumference circuit are not realizable arise 
[0008] Moreover, when accelerating operation of a circumference circuit, or when [ in order to make a design easy, 
forming the circuit (an MOS type sensor is also included) formed on the same substrate by the multilayer 
interconnection, realization of condensing to a photo-electric-translation field becomes difficult, and the problem of 
causing degradation of an image pck-up property produces it. 
[0009] These troubles are explained with reference to drawing 16 and drawing 17 . 

[0010] Drawing 16 is a cross section when cutting the image pck-up system shown in drawing 15 by cutting-plane- 
line X-X 1 . The image pck-up system shown in this drawing 16 has the composition of having thought the image pck 
up property as important. As for this image pck-up system, photo-electric-translation layer 27a from which the MOS 
type sensor 61 changes the picture lightwave signal 40 into a picture electrical signal in the image pck-up field 81 of 
the semiconductor substrate 23 formed, and diffusion layer 27b are formed. On the semiconductor substrate 23 
between this photo-electric-translation layer 27a and diffusion layer 27b, gate electrode 25a is formed through the 
gate insulator layer. The MOS type sensor 61 is constituted by gate electrode 25a, photo-electric-translation layer 27 
and diffusion layer 27b. In addition, photo-electric-translation layer 8a is arranged in the shape of a matrix in the 
image pck-up field 81 . Diffusion layer 27b is connected to the 1st aluminum wiring 28 through the contact prepared 
in the layer insulation film 31. Therefore, the picture electrical signal changed into photo-electric-translation layer 2 
is sent to the 1st aluminum wiring 28 by gate 25a through diffusion layer 27b and the above-mentioned contact. 
[001 1] Moreover, shading film 29a which consists of aluminum is formed in the image pck-up field 81 except photo 
electric-translation layer 27a. And it has the composition that the micro lens 32 for condensing the picture lightwave 
signal 40 was formed in the field on the layer insulation film 3 1 right above photo-electric-translation layer 27a. 
[0012] On the semiconductor substrate 23 of the circumference circuit field 82 by which isolation was carried out to 
the image pck-up field 81 on the other hand in the isolation field 24 which consists of an insulator, the MOS transist 
which constitutes the above-mentioned circuit is formed. These MOS transistors are equipped with the gate electrod 
25 formed through the gate insulator layer on the semiconductor substrate 23 between the source fields and the drain 
fields 26 which consist of a diffusion layer formed in the semiconductor substrate 23, and these source fields 26 and 
drain fields 26. And one side is connected to the 1st aluminum wiring 28 through the contact prepared in the layer 
insulation film 3 1 among the source field and the drain field 26. Moreover, it is this 1st aluminum wiring 28 with th 
composition connected to the 2nd aluminum wiring 29 through the contact prepared in the layer insulation film. In 
addition, the 2nd aluminum wiring 29 and shading film 29a constitute the same layer. 

[0013] In the image pck-up system shown in this drawing 16 , the picture lightwave signal 40 condensed by the mic 
lens 32 so that it may be easy to carry out image formation by photo-electric-translation layer 27a It considers as tw 
layer wiring structure in the image pck-up field 81 and the circumference circuit field 82. And by-making thin the 2 
aluminum wiring 29 and thickness of shading film 29a, and shortening distance from photo-electric-translation laye 
27a to a micro lens 32, the above-mentioned distance is constituted so that it may be mostly in agreement with the 
focal distance of a micro lens 32. For this reason, the fall of high integration of the circuit formed in the 
circumference circuit field 82 and improvement in the speed arises. 

[0014] In order to prevent the fall of this high integration and improvement in the speed, while making the circuit 
formed in the circumference circuit field 82 into the three-layer wiring structure of having the 1st or 3rd aluminum 
wiring 28, 29, and 30, the image pck-up system of composition of having thickened thickness of the 3rd aluminum 
wiring 30 is shown in the shading film 29a row of aluminum used as the 2nd the aluminum wiring 29 and same laye 
at drawing 17 . However, in the image pck-up system shown in this drawing 17 , the distance from photo-electric- 
translation layer 27a to a micro lens 32 becomes longer than the focal distance of a micro lens 32, it becomes difficu 
for the picture lightwave signal 40 to carry out image formation by photo-electric-translation layer 27a, and an imag 
pck-up property deteriorates. 

[0015] this invention is made in consideration of the above-mentioned situation, and while being able to acquire a 
good image pck-up property as much as possible, it aims at offering the image pck-up system in which high 
integration and high-speed operation are possible. 
[0016] 

[Means for Solving the Problem] The MOS type sensor which has the photo-electric-translation layer in which the 
image pck-up system by this invention was arranged in the shape of a matrix to the image pck-up field of a 
semiconductor substrate, The circumference circuit section which has the digital disposal circuit which processes th 
output signal of the drive circuit which is formed in the field of the aforementioned semiconductor substrate except 



the aforementioned image pck-up field, and drives the aforementioned MOS type sensor, and the aforementioned 
MOS type sensor, The micro lens formed through the 1st insulator layer on the aforementioned photo-electric- 
translation layer since a picture signal was condensed in the aforementioned photo-electric-translation layer, It is 
characterized by being constituted so that the distance from the front face of ****** and the 1st insulator layer of th 
above to the aforementioned semiconductor substrate may become shorter than the distance from the front face of th 
2nd insulator layer of the above to the aforementioned semiconductor substrate. 

[0017] In addition, as for the aforementioned circumference circuit section, it is desirable that it is the multilayer- 
interconnection structure where have the 1st or 3rd wiring layer at least, and the laminating of these wiring layers w 
carried out through the insulator layer. 

[0018] In addition, it is desirable that the shading layer used as the 2nd wiring layer of the above and the same layer 
formed in the aforementioned image pck-up field. 

[0019] In addition, as for the aforementioned shading layer, it is desirable to have thickness thinner than the 2nd 
wiring layer of the above. 

[0020] In addition, as for the distance from the aforementioned micro lens to a photo-electric-translation layer, it is 

desirable that it is almost equal to the focal distance of the aforementioned micro lens. 

[0021] 

[Embodiments of the Invention] The gestalt of operation of this invention is hereafter explained with reference to a 
drawing. 

[0022] (Gestalt of the 1st operation) The gestalt of operation of the 1st of the image pck-up system by this invention 
explained with reference to drawing 1 or drawing 6 . The cross section in which drawing 1 shows the image pck-up 
structure of a system of the gestalt of this operation, drawing 2 , or drawing 6 is the cross section showing the 
manufacturing process of the image pck-up system of the gestalt of this operation. 

[0023] The image pck-up system of the gestalt of this operation has the composition that an MOS type sensor and it 
circumference circuit were formed on the same chip. That is, as shown in drawing 1 , photo-electric-translation laye 
8a which changes a picture lightwave signal into a picture electrical signal, and diffusion layer 8b are formed in the 
image pck-up field 81 of the semiconductor substrate 3 in which an MOS type sensor is formed. On the 
semiconductor substrate between this photo-electric-translation layer 8a and diffusion layer 8b, gate electrode 6a is 
formed through the gate insulator layer 5. An MOS type sensor is constituted by this gate electrode 6a, photo-electri 
translation layer 8a, and diffusion layer 8b. In addition, photo-electric-translation layer 8a is arranged in the shape o 
matrix in the image pck-up field 81. 

[0024] On the other hand, on the semiconductor substrate 3 of the circumference circuit field 82 by which isolation 
was carried out, the MOS transistor which constitutes a circumference circuit is formed in the above-mentioned ima 
pck-up field 81. In addition, the circumference circuit has the same composition as the circumference circuit 
explained by drawing 15 or drawing 16 . These MOS transistors are equipped with the gate electrode 6 formed 
through the gate insulator layer 5 on the semiconductor substrate 3 between the source field and the drain field 7 
which consist of a diffusion layer formed in the semiconductor substrate 3, and these source fields and the drain fiel 
7. Moreover, diffusion layers 8a and 8b are covered by the insulator layer 9 to which flattening of the front face was 
carried out at the above-mentioned gate electrodes 6 and 6a, the source and the drain field 7, and the row. On the fro 
face of this flattening insulator layer 9, the 1st wiring layer 1 1 which consists of aluminum is formed. These 1st 
wiring layer 1 1 has composition which was connected through the contact prepared in the circumference circuit fiel 
82 one field of the source and the drain fields 7, and in the insulator layer 9, and was connected with diffusion layer 
8b through the contact prepared in the insulator layer 9 in the image pck-up field 81. 

[0025] These 1st wiring layer 1 1 is covered by the insulator layer 12 to which flattening of the front face was carrie 
out. And in the image pck-up field 81, the shading films 14a and 14a are formed in the front face of this insulator 
layer 12 from aluminum, and the 2nd wiring layer 14 which consists of aluminum in the circumference circuit field 
82 is formed in it. In addition, thickness forms such shading film 14a and the 2nd wiring layer 14 by thickness 500n 
or less. And the 2nd wiring layer 14 has composition connected to the 1st wiring layer 1 1 through the contact 
prepared in the insulator layer 12. 

[0026] These 2nd wiring layer 14 and shading film 14a are covered by the insulator layer 15 to which flattening of t 
front face was carried out. And it has the composition that the 3rd wiring layer 17 which consists of aluminum in th 
circumference circuit field 82 was formed in the front face of an insulator layer 15. This 3rd wiring layer 17 has 
composition connected to the 2nd wiring layer 14 through the contact prepared in the insulator layer 15. Moreover, 
the insulator layer 18 is formed all over the substrate so that this 3rd wiring layer 1 7 may be covered. In the image 
pck-up field 81, flattening of the front face of this insulator layer 18 is carried out. It has the composition that the 
micro lens 20 was formed on the insulator layer 1 8 to which flattening of the image pck-up field 81 was carried out 
that a picture lightwave signal might condense to photo-electric-translation layer 8a. 



[0027] According to the gestalt of this operation, as explained above, since it is constituted so that it may become 
lower than the front face of the insulator layer 18 of the circumference circuit field 82 by carrying out flattening, the 
front face of the insulator layer 18 of the image pck-up field 81 in which a micro lens 20 is formed becomes easy to 
condense the picture lightwave signal which carried out incidence to the micro lens to photo-electric-translation laye 
8a, and can acquire a good image pck-up property. Moreover, the circumference circuit field 82 becomes possible 
[ considering as the wiring structure of three or more layers ], and can realize high integration and improvement in t 
speed of a circumference circuit. Moreover, since the 2nd wiring layer 14 which consists of aluminum, and shading 
film 14a are formed thinly, the hillock accompanying the crystal growth of aluminum can be suppressed. 
[0028] Next, the manufacture method of the image pck-up system of the gestalt this operation is explained with 
reference to drawing 2 or drawing 6 . 

[0029] First, while forming the isolation field 4 which becomes the semiconductor substrate 3 which consists of 
silicon, for example from an insulator layer and carrying out isolation of the image pck-up field 81 and the 
circumference circuit field 82, isolation of the element in each field is carried out (refer to drawing 2 ). Then, the ga 
insulator layer 5 is formed on the semiconductor substrate of the image pck-up field 81 and the circumference circu 
field 82 (refer to drawing 2 ). Then, the gate electrodes 6 and 6a are formed in the position of the request on the gate 
insulator layer 5 (refer to drawing 2 ). Then, as shown in drawing 2 , diffusion layers 8a and 8b are formed in the 
source and drain field 7 row with an ion implantation etc. 

[0030] Next, after depositing an insulator layer all over a substrate, using CMP (Chemical Mechanical Poloshing), 
flattening of the front face is carried out, and the flattening insulator layer 9 is formed (refer to drawing 3 ). then, 
lithography technology — using - the contact of the source and the drain field 7 which leads to a row respectively o 
the other hand at diffusion layer 8b - the sputtering method after puncturing a hole 10 in an insulator layer 9 - usin 
-- these contacts - the 1st wiring layer 1 1 is formed by depositing aluminum all over a substrate and carrying out 
patterning so that a hole 10 may be embedded (refer to drawing 3 ) 

[0031] Next, as shown in drawing 4 , after depositing an insulator layer all over a substrate, using CMP, flattening o 
the front face is carried out, and the flattening insulator layer 12 is formed, then, the contact which leads to the 1st 
wiring layer 1 1 in the insulator layer 12 of a circumference circuit field using lithography technology ~ these contac 
after puncturing a hole 13 — while forming the 2nd wiring layer 14 when aluminum is deposited all over a substrate 
and carries out patterning so that a hole 13 may be embedded, shading film 14a are formed on the insulator layer 12 
of the image pck-up field 81 (refer to drawi ng 4 ) 

[0032] Next, after depositing an insulator layer all over a substrate, flattening of the front face is carried out using 
CMP, and the flattening insulator layer 15 is formed (refer to drawing 5 ). then, the contact which leads to the 2nd 
wiring layer 14 in the insulator layer 15 of a circumference circuit field using lithography technology — these contac 
after puncturing a hole 16 ~ when aluminum is deposited all over a substrate and carries out patterning so that a hoi 
16 may be embedded, the 3rd wiring layer 17 is formed (refer to drawing 5 ) 

[0033] Next, the BPSG (Boron Phospharus Silicate Glass) film 18 is deposited all over a substrate. Then, while 
flattening of the BPSG film 18 on the image pck-up field 81 is carried out, height becomes low rather than the BPSG 
film 18 of the circumference circuit field 82 (refer to drawing 6 ). Then, a color filter (not shown) and a micro lens 2 
are formed in the image pck-up field 81 . In addition, although the color filter is not illustrated, since it becomes 
possible to secure distance sufficient between the image pck-up field 81 of a low level, and the high-rise 
circumference circuit field 82, the irregular color by the color filter is not produced. 

[0034] (Gestalt of the 2nd operation) The composition of the 2nd of the gestalt of operation of the image pck-up 
system by this invention is shown in drawing 7 below. The image pck-up system of the gestalt of this 2nd operation 
has composition which considered as the two-layer [ which is shown in drawing 1 ] structure which consists the 2nd 
wiring layer 14 of the circumference circuit field 82 of wiring 141 and wiring 142 in the image pck-up system of the 
gestalt of the 1st operation, and thickened compared with the gestalt of the 1st operation. In addition, wiring 141 and 
shading film 14a are constituted so that it may become the same layer. 

[0035] Thus, since the 2nd wiring layer 14 of the circumference circuit field 82 is thick-film-ized compared with the 
case of the gestalt of the 1st operation, high-speed operation can be made to perform more in the gestalt of this 
operation. In addition, it is not necessary to say that a good image pck-up property can be acquired like the case of t 
gestalt of operation of the image pck-up system 1st of the gestalt of this 2nd operation. 

[0036] (Gestalt of the 3rd operation) Next, the gestalt of operation of the 3rd of the image pck-up system by this 
invention is explained with reference to drawin g 8 or drawing 14 . The cross section in which drawing 8 shows the 
image pck-up structure of a system of the gestalt of this operation, drawing 9 , or drawing 14 is the process cross 
section showing the manufacturing process of the image pck-up system of the gestalt of this operation. 
[0037] The image pck-up system of the gestalt of this operation has composition which is shown in drawing 7 and 
which made the flattening insulator layer 15 thin while removing the insulator layer 18 of the image pck-up field 81 



in the image- pck-up system of the gestalt of the 2nd operation. And the light filter (not shown) and the micro lens 20 
are formed on the flattening insulator layer 1 5 made thin. 

[0038] In addition, in the gestalt of this operation, flattening of the insulator layer 18 of the best layer is carried out. 
Compared with the gestalt of the 2nd operation, the image pck-up system of the gestalt of this 3rd operation can be 
made into the distance of a request of the distance from photo-electric-translation layer 8a to a micro lens 20, and it 
can raise an image pck-up property further, without spoiling the rapidity of operation of a circumference circuit. 
Moreover, since the circumference circuit field 82 is made into three-layer wiring structure, high integration of it is 
attained. 

[0039] In addition, although the gestalt of this operation thin-film-ized the flattening insulator layer 15 while 
removing the insulator layer 18 of the image pck-up field 81 of the gestalt of the 2nd operation, you may constitute 
so that the flattening insulator layer 15 may be thin-film-ized while it removes the insulator layer 18 of the image pc 
up field 81 of the gestalt of the 1st operation. 

[0040] Next, the image pck-up system manufacture method of the gestalt the 3rd operation is explained with 
reference to drawing 9 or drawing 14 . 

[0041] While forming the isolation field 4 which becomes the semiconductor substrate 3 which consists of silicon 
first, for example from an insulator layer and carrying out isolation of the image pck-up field 81 and the 
circumference circuit field 82, isolation of the element in each field is carried out (refer to drawing 9 ). Then, the ga 
electrodes 6 and 6a are formed in the position of the request on the gate insulator layer 5 on the semiconductor 
substrate of the image pck-up field 81 and the circumference circuit field 82 (refer to drawing 9 ). Then, as shown in 
drawing 9 , diffusion layers 8a and 8b are formed in the source and drain field 7 row with an ion implantation etc. 
[0042] Next, after depositing an insulator layer all over a substrate, using CMP, flattening of the front face is carried 
out, and the flattening insulator layer 9 is formed (refer to drawing 10 ). then, lithography technology using -- the 
contact of the source and the drain field 7 which leads to a row on the other hand at diffusion layer 8b ~ the sputteri 
method after puncturing a hole 10 in an insulator layer 9 - using - these contacts - the 1st wiring layer 1 1 is forme 
by depositing aluminum all over a substrate and carrying out patterning so that a hole 10 may be embedded (refer to 
drawing 10 ) 

[0043] Next, as shown in drawing 11 , after depositing an insulator layer all over a substrate, using CMP, flattening 
the front face is carried out, and the flattening insulator layer 12 is formed, then, the contact which leads to the 1st 
wiring layer 1 1 in the insulator layer 12 of a circumference circuit field using lithography technology -- these contac 
after puncturing a hole 13 - while forming the 2nd wiring layer 14 when aluminum is deposited all over a substrate 
and carries out patterning so that a hole 13 may be embedded, shading film 14a are formed on the insulator layer 12 
of the image pck-up field 81 (refer to drawing 1 1 ) Then, wiring 141 Wiring 142 which turns from aluminum up It 
forms and considers as the 2nd wiring 14 (refer to drawing 1 1 ). 

[0044] Next, after depositing an insulator layer all over a substrate, using CMP, flattening of the front face is carried 
out, and the flattening insulator layer 15 is formed (refer to drawing 12 ). then, the contact which leads to the 2nd 
wiring layer 14 in the insulator layer 15 of a circumference circuit field using lithography technology -- these contac 
after puncturing a hole 16 - when aluminum is deposited all over a substrate and carries out patterning so that a hoi 
16 may be embedded, the 3rd wiring layer 17 is formed (refer to drawing 12 ) Next, after depositing an insulator lay 
18 all over a substrate, using CMP, flattening of the front face is carried out, and the flattening insulator layer 18 is 
formed (refer to drawing 13 ). Then, the resist pattern (not shown) which has puncturing is formed in the image pck 
up field 81 using lithography technology, this resist pattern is used as a mask, and the insulator layer 18 of the imag 
pck-up field 81 is removed (refer to drawing 13 ). At this time, you may carry out etchback of the insulator layer 15 
so that shading film 14a may not be exposed. Thereby, opening 19 is formed in the image pck-up field 81 (refer to 
drawing 14 ). 

[0045] Next, after removing the above-mentioned resist pattern, the image pck-up system of the gestalt of the 3rd 
operation which forms a color filter (not shown) and a micro lens 20 in the predetermined place of the bottom of 
opening 19, and is shown in drawing 8 is completed. 

[0046] In addition, in the form of the 1st or the 3rd operation, although the circumference circuit field 82 was three- 
layer wiring structure, it may be the multilayer-interconnection structure of four or more layers. 
[0047] 

[Effect of the Invention] As stated above, while being able to acquire a good image pck-up property as much as 
possible according to this invention, high integration and high-speed operation become possible. 
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fflJMfl'S. *LTDSP0B6 7fcJ:oTJW3flfc 

. MOSit y^6 1 tt 
ft* r3-H*W:BMWas*lil»69^LTD 
[0005] 

[0006] 3fc£&$MOSM-feyiT6 1?)$fi& 

11:4:4 A l %m**®ftmtlz^1>mmt'lzj: 

[0007] imnMosmmfaimmmzsttmi&i' 



(3) 

3 

xm<t t x v v ^ ^ ? iw& t 

c o o o 8 ] t tz . mwimnmftnmm&'fr a « 

[00 0 9] ^ii^^ra^^Hl 6£J:tf[3l 7£# 10 
[ 0 0 1 0 ] HI 1 5 t^-tflgflfc y^f A £ « 

ix-x 1 rfflBrUfetsoBfaiat**. .10016 
o ^iMfi^t»at« 2 7 a fc , msc 

JI27baW»ft$*iTV**. «HW«ilW2 7afciS 
IWB2 7 b^^9fli1K2 3±tiiy-h#fi»K 
£^LT^-hm&2 5a«M£ftTV^. ^-b^ 20 
®2 5ah. «^m^2 7ah. Saftfl2 7bttJ: 

^TMOSltyt6 lstpl^^, Srfi, 
l8attMHi8 1 t6V)t7 h 'J^XttfcKMSfi 
T^S. «2 7blMW3 1 £Rlt£*lfc3 
hZftLXmiKA 1 ffi«2 8fc£«3*iT^ 

h 2 5 a fc J: o T&SWH 2 7b .fctf _hlfi 

ay??h*ftLX&l<7)A iffi«28ics£fcfts. 

[00 1 1] mi)Ui2 7a»NtV^mM 

8 1 KliA 1 3&^^SilS3i£IR2 9 aj&WlfiSiir^*. 30 

VX3 2^tt^n^fll^h^ot^l>. 
[0012] »>^^fl 1 ^W2 4 fc 
J: ->rilflH8 l t*?*«8*utfflai3l«H«8 2 

n*mmm2 3±w±jjeia»*»jfc«Mos 

>ti, W«M2 3t»«$nfcJfiK«36»fe«y-- 
;MB*iUtfKW>1R«2 6fc» i*i^y-X«W 
26i:h*My««26fcc0|gt^««ES«23±ty 40 
-M»H^U'C»J«S*ifcy-f*tt2 5fc*flli 
TV^S. *LTV-^«K*JJ:tfHMViH«l260'5 
^-^«HMfilM3 lfcRltMufcnv*? 

r»ioAii»28*2««$nrv^. <ro^ 
ico a i m28temmimmzmt>tifc3y?? 

N £tf Ltm2 A 1 M 2 9 fc^S Jifcffijfcfc £o 
TV^S. <:M2^All»2 9a)CKR29attPI- 

[0 0 1 3 3 Zcomi 6^tM^^y-Mzt5UX 
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A*t»2WA 1 161*2 9fcJ:lfigM£2 9 aOKV^II 
< LTft^3&f2 7a^"?>r ?u\syX3 2tX'(T) 

fc*>. J5ji2[II^M^8 2^M$^{H]5 ! ^^m»-fte 

&fzMz, mmww8 2iiz&&$tiimt:. mi 

JV£*3<0Alffi»2 8, 29, 30^W"f^3^1^l 
flfigfc-fSfcfctfc:, ^20A 1 EH2 9£ 
h&&A 1 («*K2 9asSf4,^fc»30A lffi&30 
WlW^W<Lfc1ftfi<0li«S/X7 L A«rHl 7fc^t. 

u*u i^mi 7^^mfa^T^^v^T{i. # 
v4?uuyx3 2<7>&fi3m£ v )&<%<)* m&m 

-f 4 0 «tM»KiM 2 7a t < * 0 , 
[ 0 0 1 5 3 *5WttJJHW***LT&$*ifcfc«D 

[00163 

Ate. 4HiflM^IW««tvhy^X«(ci»!l3*i 
*HSV^irE4WP«*>^fc»JfiS*i., MEMOS 

[ 0 0 1 7 3 3nk fria^2iHi»a^55r< t *>& lib 

mztLtzmtmmm'&zztmt iw 
[ 0 0 1 8 3 **s. nriemmiw. iuid^2iiMs 

1 0 0 1 9 3 Mm%Jiutiri5m2ffitsiJBJ: 

[00203 Mie^^ ?ppyXfr&aflB«» 
[002 13 



5 

[0022] (&icommw%m)*%*&z£mi&>> 
^M,<r>m i nmmmmzm i ib^m 6 txm 

[0023] C^)»»ifyXfAll MOS 

tzmtiSLttox^z. n^Hi^tiaCs mo 

8 a ^Ki8 b b^co^mfomLtmy- him 
-vw&e*b. xmmmsab. fomsbttzx 

*>XMOS$H>>y-tfffi&LZtih. Srfc, %X$8MS 
[0024]-};. J£MffiR8 1 fcllSB^MIiSft 

msmmmtimi simmi exnmvtzmm 
Wtm-c?>ffi&t%~>xuz>. ^n^moshyy 

±iey->^®6, 6 a. V-A&Xlf\tU<i V 

<Dmm±.MmitfA i ^&&mi seism i i^m 

2fcfclvcUV-XiJj:lf KM>W7«3fc0>-3r 
SttSiU l«8 1Cfct^(l MIHR9A(Ctt«t 

^y^n ^ 8 b t imztitzm&L 

[0025] ztibam l MUM 1 1 14, ^iWM 

RRl 2^ffitca, SK6««8 lfcfcnvcflRtf a l 
*»6*K»14a. 14a«?^ J3BZUiIM«8 
2(C*5Wt«U.tf A 1 ^&&*£2BtMl 4tf#lft3 
*VO*S. £ft^3gftK14afcJ;t/£2E» 
if 1 4 fiffiip^Witf 5 0 0 n mtlT«1Mt 
*LT»2iUW14ttie«fflll2fc»Wfe*lfc3 

[0026] £*l£<0S!2EiW 1 4 & JlfiBttR 1 4 

*. ^ trieiwi scomtcw:. ft&niftffitts 2 fc: 

fcwttfiRtfA I *»***ft3£ttffll 7a6qiWtS*lfc 
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fctt»t^fca>'^^b^LT*2llllll4fc:«« 

*vo>*. mmmm 1 wift^nfcieiwi s±fc 

^nl^yX2 0^1W^^«i:^^TV^ e 
[0027] ia±ra Lfc J 5 <C*HJt^OTt in 

8 2 <?>imm i sw&mx s wna&iix 

\^htz#>. u tuvyxizxMLtzmmfe^m, 

&b?zzbi)t*imb%*). mmm^wmft&xxf 

2illWl44iit«afcRl4a*W<JWL"C^&fc 
*\ Ai^|&B«*Jcffdtav^?&»«It&ifc* t, C 

20 

[00283 &&ttHmm0Mm*sZf-MJWItt 

m&m2jbwm6Z&mixmi-*&. 
[0029] t-r. mtKwxyfrtti^mtiBK 
3£mmfrb%**=HMm4*iMU mm® 
s i tmmms 2 1 tm&mri 1 1 uz, & 

5 ±<DBfas>ffi»: y-W, 6 a £ JE»T 
30 h im2$m .tfa^X®2lz&?£oM*y$&M 

*) y-xfectixb' n >«*7&wteaaw8 

a, 8b*#jfc«, 

[0030] ^(CM^ntClWff^mL^tt. CM 
P (Chemical Mechanical Poloshing) fcfflivt. 4r<7) 

FM>HW*7«o-]fir, sfirWfcJfi!Mi8bt:#^at 
b?Ll 0^«USM89rttgHTLL?tf*, Witf 
X^-z^yy^Srfflv^iii^oi?^^ hTLl 0$- 

hz\t{z£*)%,iw&m\ \ *B$cth (BH3#ffi() . 
[003 1 ] <^^lf4 ic^-r i d tc. Ifit^SlClfiKR 

ffiwii2Mti, t m^xvv?77 4mi 
zm^xmmftimvmmi 2mz, mimmi 

ilzmt&3y??hTli3$ffillt:®. z:tit>?>3 
y?9Yll\3 *l®Lt* J: ? CCA 1 ^Sfi^iBfeiJffi 

^•T^i: b ICH^8 1 cot&Ml 2±(z^Ml 
50 4 aMTS (04#SB) . 
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[oo32] mz. mLmtzimmimittk. c 
Xs mmmmimm smz, m 21^/11 4^ 

Mt&ny?? h?Ll 6SrBH?Ltfett, <Iit£><7):3 y? 
? Kll 6*«atr JdfcA l £Mt£ffitctESU 

(B95M) . 

10 0 3 3] ifctffiSteEtmfcfB P SG (Boron Ph 
ospharus Silicate Glass) Bgl 8£ttW&o 10 
t, JMI««81±OBPSGKl8li™fc*fl*fc 
hit. Effllll»fg882<0BPSGlBil8J:9iE&3 
(H6#$) . Mvvt, iMi8 1Cfe7 

««8 1 bmM^mmm^miS 2 1 comz-jr^mt 
[0034] (&2<7>mifc0)&m mz*%ffliz£ m 

<^ATJ*<0&2<7)mMc0BBaffif&Zffl7lzjFrt 9 Z 20 

<n%ifc<?>Bm<m&i'ATMzts\-*x. nnf^8 

2 Ofg 2 gftSUf 14*.R»14i*3«t tfEJft 1 4 2 
HfcfcfcoTV*. 3rfc. ie«14ii:563W14att 
[ 0 0 3 5 ] ^OJ: o \z*mmffi%iz&^X\$. Wk 

mmua 8 2 oss 2 mm 1 4 sr&i om&mmm 
^tA km i mmmwn^b m££ff&am 

[0 0 36] (£3«gtlt0)jBm) <W£* *#HJJfc:J:& 
jiH^XrA^3^HM^m^l2l8JbS0l 45:# 

jhi/cmh-*. h8(»iim^^m^xtaco 

[0037] £0»«M«ift«x*7^tt. H7K 
$8 1 1 8 fc t i ^ Wft&M 1 40 

nlsy;*2 0tfMU<*i.?t**. 
[00 383 fcfc, ^Idg^SUcfcivcii, &_tJi 

coifed i8iiTO-ft:$iiT^s, znm3<7mm<7)& 

£$l8a7^T4?nuyX2 0£T'^^£KffM<0 

^niamm8 2tt3JKtt<nj:ur^^m 50 
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[0039] ^i5*^jSfeO^^®2^Hffe^*E^ 
ft1W8 1 OMifiJg 1 8 £M£-f« k 1 1 
Ml SfcJMWfcLfctf, »l»IHI^lDW)flKWR«8 

i <o&»t i s * * t izmmm® 1 5 * 

[0040 3 <^^3^»^Sc7)M^Xri,^3t 
S?fc£H9JbSHl 4 ^IT»S, 

[0041] t^mt\fisv?yfrh%h*Mm&L3 

We8 1 J:t^JVIaaiEllMM8 2&mM&BLk£.y- 

« (H9#B3) . «WC H9£^-TJ; 9 

A^t-i 0 V-Xfc J: KM y««7 £ & fcffifWi 

[0042] »:fc:S«^ffitctt»K^*t8tLfeftk. C 

Mt4 (miomt) . a^r, yy^7<s»* 

Ud 8 b (cat 6 3 y ? ? b?L 1 0 9 fifcfflTL 

y^hFLlO^S&tfJ^A l $r«^®^Jtm 
U ^-->^«£fcfcJ:9miBKll 1 
« (Hi 0#8§) . 

[0043] 1 1 tC^tcfc 'J fc, Sffi&ffilZtttt 

Kt««tfc«. cmp»t, 
m^v^TjraiiiiifWMftiftRi 2rttc, mi sift 

iony^^ b?Ll 3*®&ts£ o izA l ^Sftt^Wtc* 

fc t uzmmmm 1 ^« 1 2±«« 1 

4a«tl> (HI . fiOM, SK14i ± 

UiK^r»142 WU »2S«14kt 
£ (HI 1M) o 

[00443 mz, wR£m£msm*imLiM* c 

*j^jfit5 (@i2#!H) * m^xvvi?77 4irm 
m^x. ®inmm&im®i smz, m2mmi 

4tcat&r?y^^K?L16$:^7LL^ CfiA>^=7 
y^^ h?L l 6 5rsatr i 3 tcA l zms£mvzim 
U, A^--y^«,ri:tcJ: , 5^3ldtl^l7S:^ 

■r* (0i 2 #s8) . ^cs^^®a&«i8^ttm 
ttHKi8$mr« (Hi3#fla) . ttvvcyy^? 

»«««81tfllffLtfrr6U^X 
y « tc fC«HR««8 1 1 8 fcBfc** s 
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(01 3#K0 o Z<09$. fill 5£\ Ml4a 
S3) . 

[0045] Wz±£\sssZ h/^-y tUtetfctt, 

[0046] =0r*3. »17*M»3*^0JWfcfeVvC 
li, TO0S&^8 2{i3^SHfli5fCS>o^4M^ 10 

[0047] 

[02 3 *«W«o» i «W^WI^«^tA<j«R 
£I^£^«ffi0o 20 
[S3 3 *^»l^tt^^ltti/XfA^S 

[04 3 *^^»l^D||tt^m^«^rAt« 

[05 3 *#»0SS1 eQSUtoJ^ms^AtOB 

[06 3 1 «*<7)^ty^fA^ 

[07 3 *3mtx*m&i'Z?±m20mitnfm 



^20 0 1-2 98175 
1 0 

si 03 *mwm3<7)m&mmmmxmw?r 



mil) *mnm3<vmfommw&xn*7fit 
a. 

1 2 3 *%^»3^w«^B««ixat*t 
a. 

1 3 3 *«^»3^^^3l^«JittStwrr 



114] *mcom3cDmmfmcommxm^'? 



i. 

016] f»omm^x^i^Mj££^fMl„ 
017] tj^MftS/XxA^^fc^KfflH. 

3 
4 

5 y-1 

6, 6a y-t^ffi 

7 y-xfcitfh'i^ry 

8a 
8b 
9 

1 1 

1 2 

14 &2wm 

14a Kft|g 

15 VttfbKIW 

17 w,3wmm 

18 &ffijg 

2 0 7^Dl/yX 

8i mm 

8 2 nsisiiim 



[013 





7 4 8a 8b Be 3 fib 4 757 
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[03] 



[04] 




62 — 



6a Qb 8a 8b 4 




da 6b 8a 8b 4 767 



[05] 



[06] 




8a 8b 8a 8b 4 




8a 8b 8a Bb 4 7 5 7 




[09] [010] 




(8) 



ftl*H200 1-298 1 7 5 



[01 1 ] 




7 6 7 Sa 6a 8b da 6a 6b 4 




8a Bb 6a 8b 4 757 



(01 33 




8a a a Bb fla^Bb 4 7 5 7 




[HI 5] 



66-- 



DSP 
TBI 



TG/SG 



M03fiH>? 



i>a-KH» 



mum* 



AGC 



GLP 



DAC 



.68 



69 
-X* 



--70 



62 63 64 



II 6] 




26 24 27a /27b 27a /27b 24 
25a 25a 




26 24 27a 27b 27a 27b 24 28 



F?-A(#;#) 4M118 AA10 BA14 FA06 FA28 GB07 

GB11 GD04 GD07 

5C024 CY47 GX02 GY31 GZ36 HXOl 
HX02 

5F049 MA15 MB02 NA03 NB05 RA02 

RA08 SS03 TA12 TA13 UAOl 
UA07 UA14 

5F088 AA09 AB02 BA02 BB03 EA04 

EA08 GA04 HAIO JA12 JA13 



